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In the crystal structure of the title compound, Ci 6 H 18 BrN0 3 , 
the two stereogenic centres both have an S configuration. The 
cyclohexyl ring adopts a chair conformation. In the crystal, 
molecules are linked by weak N— O- ■ -Br contacts [O ■ -Br = 
3.289 (4) A]. 

Related literature 

For related structures, see: Li et al. (2010); Chua et al. (2009). 
For the asymmetric Michael reaction, which in principle allows 
for the formation of two contiguous asymmetric centers, see: 
Zeng & Zhong (2009); Roca-Lopez et al. (2010); Tsogoeva 
(2007); Sulzer-Mosse & Alexakis (2007); Mukherjee et al. 
(2007). 




Experimental 

Crystal data 

C 16 H 18 BrN0 3 
M, = 352.22 
Orthorhombic, P2 1 2 1 2 1 
a = 8.0091 (3) A 



Mo Ka radiation 
li = 2.58 mm~' 

Data collection 

Rigaku R-AXIS RAPID/ZJUG 

diffractometer 
Absorption correction: multi-scan 

(ABSCOR; Higashi, 1995) 



: 0.428, T m 



: 0.525 



Refinement 

R[F 2 > 2a(F 2 )} = 0.037 

wR(F 2 ) = 0.114 

5 = 1.00 

3636 reflections 

191 parameters 

H-atom parameters constrained 



T = 296 K 

0.33 x 0.29 x 0.25 mm 



15575 measured reflections 
3636 independent reflections 
2369 reflections with / > 2cr(/) 
R inl = 0.051 



Ap max = 0.82 e A 

Ap mi „ = -1.05 e A~ 3 

Absolute structure: Flack (1983), 

1548 Friedel pairs 
Flack parameter: -0.018 (17) 



b = 12.2395 (6) A 
c = 16.3039 (7) A 
V = 1598.23 (12) A 3 
Z = 4 



Data collection: PROCESS-AUTO (Rigaku, 2006); cell refine- 
ment: PROCESS- AUTO; data reduction: CrystalStructure (Rigaku, 

2007) ; program(s) used to solve structure: SHEEXS97 (Sheldrick, 

2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 
2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997); 
software used to prepare material for publication: WinGX (Farrugia, 
1999). 

The authors thank Professor Jian-Ming Gu of Zhejiang 
University for his help. Wen-Zeng Weng and Chu-Xia Yan are 
thanked for their help with the synthesis. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BT5566). 
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C. Wu, L. Zhao and A.-B. Xia 

Comment 

Nitroalkenes are important reagents in organic chemistry and they are the most prominent Michael acceptors used in or- 
ganocatalytic reactions (Tsogoeva et ah, 2007; Sulzer-Mosse et al, 2007; Mukherjee et al, 2007). Consequently, the title 
compound was synthesized as one of a series of solvent-free Michael products under investigation. In this paper, its absolute 
configuration and crystal structure are presented.The title compound is shown in Fig. 1 . The cyclohexyl ring adopts a chair 
conformation. The plane of the phenyl ring and the least-square plane of the cyclohexyl moiety enclose an angle of 63.96 
(3)°. The torsion angle Ol— C7— Brl— C9 is 139.74 (2)° The molecules are linked by weak Nl— 02-Brl contacts. The 
O-Br distance is 3.289 A. 



Experimental 

A mixture of (2-bromo-4-nitrobuta-l,3-dienyl)benzene (1 mmol) and cyclohexanone (8 mmol) in the presence of (S)-2- 
(pyrrolidin-2-ylmethylthio)pyridine(0.2 mmol) as amine catalyst and 4-(trifluoromethyl)benzoic acid(0.2 mmol) as cocata- 
lyst at room temperature with stirring. After completion of the reaction, the mixture was extracted with ethyl acetate. The 
solvent was removed under reduced pressure and the residue was purified by silica gel column chromatography (eluent: 
petroleum ether-aether). Suitable crystals were obtained by slow evaporation of an ethyl ether solution. 



Refinement 

H atoms were placed in calculated position with C — H ranging from 0.93 A to 0.98 A and refined using a riding model 
with {7i S0 (H)=1.2{y e q of the carrier atoms. 



Figures 
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Fig. 1. The asymmetric unit of the structure of the title compound, with the atomic labeling 
scheme. Displacement ellipsoids are drawn at the 50% probability level. 



Fig. 2. Unit cell packing of the title compound. 
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(S)-2-[(S,Z)-3-Bromo-1-nitro-4-phenylbut-3-en- 2-yl]cyclohexanone 



Crystal data 

Ci 6 H 18 BrN0 3 
M r = 352.22 
Orthorhombic, Pl\2\l\ 
Hall symbol: P 2ac 2ab 
a = 8.0091 (3) A 
b = 12.2395 (6) A 
c= 16.3039 (7) A 

F= 1598.23 (12) A 3 
Z=4 

Data collection 

Rigaku R-AXIS RAPID/ZJUG 
diffractometer 

Radiation source: rolling anode 
graphite 

Detector resolution: 10.00 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 
r min = 0.428, r max = 0.525 
15575 measured reflections 

Refinement 

Refinement on F 
Least-squares matrix: full 

R[F 2 > 20(^)1 = 0.037 

wR(F 2 ) = 0.114 

S= 1.00 

3636 reflections 

191 parameters 
0 restraints 

Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 



F(000) = 720 

D x = 1.464 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 10471 reflections 

9 = 3.0-27.4° 

|x = 2.58 mm 1 
T=296K 
Chunk, colorless 
0.33 x 0.29 x 0.25 mm 



3636 independent reflections 

2369 reflections with / > 2c(7) 
R int = 0.051 

©max = 27.4°, 9 m j n = 3.0° 
A = -10-»10 

k = -15->15 

l = -20->2\ 



Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = l/[o 2 (F Q 2 ) + (0.P) 2 + 4.1524P] 
where J P = (F 0 2 + 2 J F c 2 )/3 
(A/o) max = 0.001 
Ap max = 0.82eA- 3 
Ap m in = -1.05eA _3 

Extinction correction: SHELXL97 (Sheldrick, 2008), 

Fc*=kFc[l+0.001xFcV/sin(28)]" 1/4 

Extinction coefficient: 0.0310 (13) 

Absolute structure: Flack (1983), 1548 Friedel pairs 

Flack parameter: -0.018 (17) 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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H4B 
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Atomic displacement parameters (A ) 
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